ABSTRACT -The genus Semicytherura Wagner differs from all other members of the Cytherurinae in the nature and course of its inner margin/line of concrescence. The inner lamella is very wide anteriorly, while posteriorly the inner margin extends anteriorly almost to the position of the closing muscles. However, two species examined by the authors, Semicytherura clavata (Brady, 1880) and Semicytherura contraria Zhao & Whatley, 1989 , from the SW Atlantic and SE Asia respectively are shown to exhibit this characteristic feature only in the male. In the female of both these species, while the anterior inner lamella is identical to that of the male, posteriorly their inner margins parallel the posterior margin. Similar sex-linkage was show in the genus Angulicytherura which is probably closer to Cytherura than Semicytherura, with a narrow and vestibulate inner lamella.
INTRODUCTION
The cytheroidean ostracod Family Cytheruridae are an important marine and euryhaline group, ranging from the late Permian to Recent. They are characteristically small, fairly diverse generically but very diverse specifically. Whatley & Boomer (2000) considered their early (mainly Triassic and Lower Jurassic) evolution but the post Lower Jurassic members of the group, and especially the subfamily Cytherurinae, are in need of revision. This exercise is being undertaken by the senior author as part of the revision of the Treatise on Invertebrate Palaeontology, Part Q, Arthropoda 3, Crustacea, Ostracoda. During the course of this work, a number of interesting anomalies have arisen, and one of these is the subject of the present paper.
THE CYTHERURA/SEMICYTHERURA COMPLEX
In introducing their new genus Angulicytherura, Schornikov & Dolgov (1995) discussed relationships within this complex. They demonstrated that the two genera Cytherura Sars, 1866 and Semicytherura Wagner, 1957 , were remarkable for the large number of species attributed to them, 238 and 232 respectively (data from Kempf 1986a Kempf , b, 1987 Kempf , 1988 Kempf , 1995 Kempf , 1996 . Wagner (1957) distinguished his new genus Semicytherura from Cytherura on the following hard part carapace criteria. Semicytherura has a merodont hinge in which the distal extremities of the median element are crenulated; these are smooth in Cytherura. Also, while the fused zone in Cytherura is relatively narrow and the inner margin/line of concrescence are subparallel to the outer margin, in Semicytherura, the fused zone is much wider anteriorly and especially posteriorly, where it extends some distance anteriorly into the interior of the valve; in some species almost to the position of the adductor muscles. In Semicytherura not only are the courses of the outer margin and the inner margin/line of concrescence very divergent, but the radial pore canals are more abundant, often more complex, longer and more sinuous than in Cytherura and with a larger component of false canals. Both genera, however, are avestibulate.
Many fossil and Recent species attributed to Cytherura have subsequently been placed in Semicytherura, particularly on the grounds of their inner lamellae, and others have been accommodated in such cytherurine genera as Microcytherura Müller, 1894 , Hemicytherura Elofson, 1941 , Kangarina Coryell & Fields, 1937 , Howeina Hanai, 1957 , Levocythere Schornikov, 1969 , Procytherura Whatley, 1970 and Angulicytherura Schornikov & Dolgov, 1995 . However, many fossil taxa attributed to Cytherura are known only from their external shell morphology and are almost certainly members of other genera.
Valid species of Cytherura are all rather similar in shape and ornament and have smooth to punctate or delicately reticulate carapace ornament. Semicytherura, on the other hand, varies very considerably in both its shape and outline and, in its ornamentation, ranges from smooth to strongly costate, from punctate to tuberculate. This is shown well by authors, such as Barbieto-González (1971) , who illustrated a large number of Recent species of very diverse morphology from around the Greek island of Naxos. Van Morkhoven (1963, p. 349) , suggests that 'A detailed study of the rather variable group of species now placed in Semicytherura would probably result in subdivision of the genus into subgenera'. Despite the passage of 45 years, thankfully this has not happened, although Schornikov & Dolgov (1995, p. 24) seem to advocate such a procedure, and we have been spared a plethora of irrelevant and unnecessary new taxa. While it would be quite possible to divide existing species of Semicytherura into shape or ornamental 'genera', it would not be possible -since many of the ornamental morphotypes are both world-wide and widely distributed stratigraphically -to demonstrate a greater genetic relationship between species of one particular ornamental morphotype than between species of different morphotypes. Indeed, it seems that apparently nonrelated iterative species of various morphotypes have occurred throughout the geographical and stratigraphical (Upper Cretaceous to Recent) range of the genus. In our opinion, the unifying features, the wide anterior fused zone with its characteristic radial pore canals and the internally inflected posterior inner margin/line of concrescence are typical of the genus Semicytherura. On the other hand, when Yamada et al. (2004 Yamada et al. ( , 2005a studied the ultrastructure of the carapace of some Semicytherura species, they noticed that the structure of the calcareous lamella developed inside the carapace differs from the foliated grains of the outer lamella, showing a prismatic structure they termed the 'prismatic layer'. According to Yamaha et al. (2005b) , sexual dimorphism in the prismatic layer (lack of, or narrow layer in the female) is recognized in some Semicytherura species, such as Semicytherura slipperi Yamaha et al., 2005b . Van Morkhoven (1963 ) also suggests that, while he, for the moment, considers Howeiina Hanai, 1957 , published in the same year but shortly after Wagner's paper, to be a junior synonym of Semicytherura, 'It may, however, eventually turn out to be a subgenus of Semicytherura'. We have no doubt that Howeiina is a junior synonym of Semicytherura and we would also place Levocytherura, Schornikov, 1969 , in synonomy, since there are many other perfectly good species of Semicytherura with their allegedly diagnostic characteristics.
PROBLEMATICAL TAXA
Three species (and for all we know there may be more) that we prefer to retain in Semicytherura differ from 'normal' species of the genus in that the uniquely irregular course of the posterior inner margin/line of concrescence seems to be sex-linked, since it differs in males and females. The species are: Semicytherura slipperi Yamaha et al., 2005b , S. clavata (Brady, 1880 and S. contraria Zhao & Whatley, 1989 . Two of them, S. clavata (Brady, 1880) and S. contraria Zhao & Whatley, 1989 , are the aim of this paper. In both species, the posterior excursion of the inner margin/line of concrescence towards the interior is present only in males. In females of both species, the inner margin/line of concrescence posteriorly is relatively narrow and subparallel to the outer margin. Re-emphasizing that species with similar structures are not necessarily closely related is the fact that S. clavata is a sub-Antarctic and southern South West Atlantic species, while S. contraria is a living species from Malaysia.
Semicytherura clavata is very feebly ribbed with fine intercostal puncta. Adults range from about to 0.45 mm to 0.50 mm, with the species occurring in the Falkland Islands (Brady, 1880; Whatley et al., 1988 Whatley et al., , 1995 and along the coasts of Tierra del Fuego and Argentinian Patagonia north to San Antonio Oeste, Rio Negro Province. It also occurs in the estuary of the Rio de La Plata and on the continental shelf off Buenos Aires Province (Whatley et al., 1988 (Whatley et al., , 1997 (Whatley et al., , 1998 . Cusminsky & Whatley (2000) and Whatley & Cusminsky (2002) have recorded S. clavata from the Upper Pliocene of a core on the Burdwood Bank, south of the Falkland Islands (Islas Malvinas).
Semicytherura contraria is well illustrated (Zhao & Whatley, 1989, pl. 1, figs 10-14) and the distinction between the course of the posterior inner margin/line of concrescence of the female ( fig. 13 ) and the male ( fig. 14) is very evident. Professor Zhao Quanhong has made available to us the negatives of Zhao & Whatley's (1989) figures 10-13 from plate 1, which are reproduced here (Pl. 1 figs 4-7). The negative of figure 14 is, unfortunately, missing.
In the case of Semicytherura clavata, Brady's (1880) illustrations (pl. 29, figs 7a-d) do not include an internal view. However, the re-illustration of the type material of the species by Puri & Hulings (1976, pl. 19, figs 7-10) shows clearly that in the internal view of the female ( fig. 10 ) there is no excursion of the inner lamella/line of concrescence; it is possible to view this using a hand lens in the internal view of the male (fig. 9) . Whatley et al. (1988, pl . 2, figs 6-8) illustrate only an internal male left valve, which shows the posterior extension of the fused zone, but do not comment on the phenomenon. Whatley et al. (1995, pl. 2, fig. 5 ) figure only a single male left valve in external view from the Falkland Islands, but also fail to comment on the internal characters of the species, as do Whatley et al. (1997, pl. 5, fig. 4 ), who figure a female in external view from the Patagonian littoral, and Whatley et al. (1998, pl. 2, figs 27, 28) , who figure in external view a male and a female specimen from the Argentinian continental shelf.
However, Whatley & Cusminsky (2002, pl. 2, figs 12-14) figure internal views of a female (fig. 12) and a male (fig. 14) , which clearly demonstrate the differences between the inner lamellae of the two sexes. This material is from the Upper Pliocene of the Burdwood Bank and material from this locality is also illustrated herein (Pl. 1, figs 1-3) . Whatley & Cusminsky (2002) comment that:
"This species and one other (Semicytherura contraria Zhao & Whatley, 1989 ) from the Recent of Malaysia, are the only species of the genus in which the posterior invagination of the inner lamella and the line of concrescence in present only in the males." Schornikov & Dolgov (1995) erected the new cytherurine genus Angulicytherura for five Recent species from near-shore waters of eastern Kamchatka, the Kurile Islands and Peter the Great Bay in the Russian Pacific and for a species from brackish water on the western coast of Honshu Island, in the Sea of Japan. Angulicytherura, in common with Semicytherura clavata and S. contraria, is characterized by the fact that, as stated by Schornikov & Dolgov (1995, p. 25) 'the outline of the inner margin of the female shell corresponds to that of Cytherura and of (the) male, to Semicytherura'. This is not strictly true because anteriorly in the male valves of Angulicytherura the inner lamella more closely resembles Cytherura. However, the authors state that their genus differs from both Cytherura and Semicytherura in possessing small vestibula at each end and:
RELATIONSHIPS TO ANGULICYTHERURA
"by the character of the sexual dimorphism of the antenna, particularly the presence of a hypertrophied club-shaped seta on the 3rd podomere. According to the hinge structure and the presence of 2 furcal setae, the new genus approaches Cytherura, but they differ in the arrangement of mandibular muscle scars and some other features."
While we are not absolutely certain that all valid species of Cytherura are avestibulate, we know of none with vestibula. The senior author is acquainted with more than 100 species of Semicytherura, all of which are avestibulate, and neither S. clavata nor S. contraria have vestibula. They are not, therefore, members of Angulicytherura, for which genus the presence of vestibula is evidently an important diagnostic character.
In external view all the species of Angulicytherura described by Schornikov & Dolgov (1995) , with the single exception of A.
R. Whatley & G. Cusminsky
truncata from Peter the Great Bay in the Japan sea, which lacks the typical caudal process, closely resemble Cytherura or many species of Semicytherura. Internally, however, the females of all species, apart from the tiny vestibula at the end margins, are very reminiscent of Cytherura. In the males, however, while the anterior margin is close to that of Cytherura, posteriorly there is a small excursion of the inner margin of the fused zone towards the interior. Not only is this feature much smaller than it is in both sexes of 'normal' Semicytherura, it also extends a much shorter distance towards the interior. A further difference is that this feature in Angulicytherura has a postero-dorsal long axis, while this axis in Semicytherura is usually at or near mid-height.
CONCLUSIONS
1. Cytherura, Semicytherura and Angulicytherura are separate but related genera. 2. Semicytherura clavata and S. contraria only superficially resemble species of Angulicytherura. Their differences are greater than their similarities. 3. Semicytherura clavata and S. contraria, despite the close similarity of their sex-linked fused zones, are probably not closely related since they are separated by many thousands of miles, deep ocean basins and the Equator. 4. Although these are the only three known species of Semicytherura in which the generically characteristic posterior inner lamella is present only in males, a new taxon should not be erected to accommodate them. Rather, a common sense approach demands that they should be considered the exception that proves the rule. That is, that they represent nothing more than unusual species of Semicytherura. been treated in Argentina This work is a contribution to the projects PICT 26057, PIP-CONICET 00819 and UN Comahue 04/B001. The paper has also benefited from the comments of D. Horne, N. Ainsworth and J. Gregory.
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